Live offspring produced by mouse oocytes derived from premeiotic fetal germ cells.
Mature mouse oocytes currently can be generated in vitro from the primary oocytes of primordial follicles but not from premeiotic fetal germ cells. In this study we established a simple, efficient method that can be used to obtain mature oocytes from the premeiotic germ cells of a fetal mouse 12.5 days postcoitum (dpc). Mouse 12.5-dpc fetal ovaries were transplanted under the kidney capsule of recipient mice to initiate oocyte growth from the premeiotic germ cell stage, and they were recovered after 14 days. Subsequently, the primary and early secondary follicles generated in the ovarian grafts were isolated and cultured for 16 days in vitro. The mature oocytes ovulated from these follicles were able to fertilize in vitro to produce live offspring. We further show that the in vitro fertilization offspring were normal and able to successfully mate with both females and males, and the patterns of the methylated sites of the in vitro mature oocytes were similar to those of normal mice. This is the first report describing premeiotic fetal germ cells able to enter a second meiosis and support embryonic development to term by a combination of in vivo transplantation and in vitro culture. In addition, we have shown that the whole process of oogenesis, from premeiotic germ cells to germinal vesicle (GV)-stage oocytes, can be carried out under the kidney capsule.